Lithium chloride potentiates tumor necrosis factor-induced and interleukin 1-induced cytokine and cytokine receptor expression.
The antimalignant cell activity of tumor necrosis factor (TNF) in many cell types can be enhanced by lithium chloride (LiCl). This study shows the in vitro effect of LiCl on the TNF-induced or interleukin 1 (IL-1)-induced expression of IL-6, granulocyte-macrophage colony-stimulating factor (GM-CSF), IL-3, IL-2, and the IL-2 receptor-alpha (IL-2R alpha). The levels of IL-6 and GM-CSF in the medium of TNF-treated L929 fibrosarcoma cells were increased by cotreatment with LiCl. In contrast, enhancement of IL-6 production by dibutyryl cyclic AMP or cycloheximide was not affected by LiCl. The production of IL-6 and GM-CSF was not correlated with sensitivity to TNF-mediated cell killing. IL-1 by itself had no measurable effects on L929 cells. However, LiCl potentiated the IL-1-induced synthesis of IL-6, GM-CSF, IL-3, and IL-2 in PC60 murine T-cell hybridoma cells. TNF alone induced only GM-CSF production in these cells, but in the presence of LiCl, increased amounts of GM-CSF as well as small amounts of IL-2 and IL-6 could be detected. It is also shown that in these PC60 cells the expression of the IL-2R alpha was induced by TNF + LiCl treatment but not by TNF alone. IL-2R alpha expression was likewise considerably enhanced by IL-1 + LiCl treatment, as compared with treatment with IL-1 alone. The effects of LiCl on the TNF-induced and the IL-1-induced gene expression seem to be independent of the protein kinase A and C pathways. These results show that LiCl can modulate both TNF-mediated cytotoxicity and TNF-induced and IL-1-induced cytokine expression, suggesting that Li+ acts early in the TNF-signaling pathway, but at a step shared with the IL-1-signaling pathway.